Introduction (With Video Illustration) {#sec1}
======================================

Meniscal lesions are found in association with anterior cruciate ligament (ACL) injuries in up to 43% of the cases. Lateral meniscal injuries are more common in the acute setting, whereas in chronic ACL-deficient knees, medial meniscal lesions prevail.[@bib1] Despite the fact that most medial meniscal tears are visible on routine knee arthroscopy, many other lesions remain occult and are evident only on posteromedial viewing. From its name, ramp lesions occur in the meniscotibial attachment of the posterior horn of the medial meniscus. This type of lesion is repairable, as it involves peripheral attachment of meniscus. The aim of this work is to illustrate easy, different methods for the management of ramp lesions in ACL-deficient knees through standard anterior portals using the FAST-FIX 360 Meniscal Repair System (Smith & Nephew, Andover, MA) ([Video 1](#appsec1){ref-type="sec"}).

Surgical Technique {#sec2}
==================

Informed consent was obtained from all patients. The procedure is performed under tourniquet control with the patient in the supine position under general or spinal anesthesia, and a selective nerve block is used in all cases for postoperative pain control. Bilateral knee examination under anesthesia is performed to assess range of motion and evaluate for concurrent ligamentous instability. The anterolateral portal is created first using an 11-mm blade to create the arthrotomy, and the scope is then introduced through this portal for visualization. A spinal needle is used to check the trajectory of the anteromedial portal before it is created. Medial and lateral compartments are examined, and the menisci are probed for any visible lesions.

Before beginning the steps of ACL reconstruction, we inspect for a ramp lesion by posteromedial visualization of the meniscocapsular attachment of posterior horn medial meniscus. This is performed by diving deep in the notch between the posterior cruciate ligament and the medial femoral condyle. In some knees with narrow medial compartments, medial release is performed through the pie crusting technique (needling of superficial medial collateral ligament in the maximum valgus position) to facilitate visualization. A meniscal rasps or shaver is used to refresh the edges, which is followed by all-inside repair, performed through different techniques.

General Steps in All Techniques of Repair {#sec2.1}
-----------------------------------------

The FAST-FIX 360 Meniscal Repair needle is adjusted to the desired depth of 20 mm. It is then introduced through the anteromedial portal through intercondylar notch over a slotted cannula to avoid lodging soft tissues.

Mattress Suture Technique {#sec2.2}
-------------------------

Horizontal mattress bites are pursued where the first implant is fired at a posterior location, whereas the second implant is introduced in a more anterior position on the meniscus. The delivery needle is adjusted to be perpendicular to the tear and a minimum of 5 mm from the tear site on the inner meniscal fragment. In general, a minimum width of 8 mm between the 2 entry points should be maintained ([Fig 1](#fig1){ref-type="fig"}, [Video 1](#appsec1){ref-type="sec"}).Fig 1(A) Arthroscopic view of the right knee with posteromedial visualization through standard anterior portals. (B) Needle of FAST-FIX 360 Meniscal Repair introduced to deliver the first anchor. (C) Delivery of the second anchor of FAST-FIX 360 Meniscal Repair needle in a horizontal mattress fashion. (MFC, medial femoral condyle.)

Simple Suture (Vertical Mattress) Technique {#sec2.3}
-------------------------------------------

In this technique, the first implant is delivered superior to the meniscus and in the capsule. The second implant is inserted in the inner fragment of the meniscus. After tightening the stitch, the gap at the tear closes, but the meniscus will be lifted up. Another simple suture is taken, this time on the undersurface of the meniscus in similar method to secure the repair and reverse the upward lifted position of meniscus ([Fig 2](#fig2){ref-type="fig"}, [Video 1](#appsec1){ref-type="sec"}).Fig 2(A) Arthroscopic view of the posteromedial aspect of left knee with a ramp lesion. (B) Arthroscopic view after delivery of the first anchor. (C) Delivery of the second anchor in a vertical mattress manner. (D) Tightening of the stitch and approximation of the tear. (MFC, medial femoral condyle.)

Circumferential Technique {#sec2.4}
-------------------------

In some cases with degenerated menisci, where the material and integrity of the meniscal tissue is questionable, circumferential sutures are performed. The first implant is delivered superior to the meniscus into the knee capsule and the second one is delivered below the meniscus into the capsule with no sutures passing through the meniscal tissue. The suture is then tightened, encircling the meniscus, hence approximating the tear gap. Severe tightening of the stitch is not advisable to avoid kinking of the meniscus ([Fig 3](#fig3){ref-type="fig"}, [Video 1](#appsec1){ref-type="sec"}).Fig 3(A) Posteromedial arthroscopic view of the right knee through standard anterior portals showing the ramp lesion. (B) FAST-FIX 360 Meniscal Repair needle introduced into the capsule above the meniscus to fire the first anchor. (C) FAST-FIX 360 Meniscal Repair needle passed beneath the meniscus to deploy the second anchor. (D) Circumferential stitch around the meniscus before tightening of the knot. (E) Tightened circumferential stitch around the meniscus with closure of the gap at the site of the lesion. (MFC, medial femoral condyle.)

Needling of Stable Lesions {#sec2.5}
--------------------------

In some cases with scarred stable ramp lesion, a 16-gauge cannula needle is inserted through the posteromedial capsule guide by transillumination. Then, multiple punctures around the tear are performed to induce a healing response ([Fig 4](#fig4){ref-type="fig"}, [Video 1](#appsec1){ref-type="sec"}).Fig 4(A) Arthroscopic posteromedial view of the right knee showing a stable, scarred ramp lesion. (B) Arthroscopic posteromedial view showing needling of ramp lesion. (MFC, medial femoral condyle.)

Discussion {#sec3}
==========

Papastergiou et al.[@bib2] reported a significant increase in the incidence of meniscal tears in patients undergoing ACL reconstruction after 3 months from the date of injury, and they recommended that ACL reconstruction should be carried out within 3 months to minimize the risk of developing secondary meniscus tears. They also highlighted the importance of posteromedial examination of the ramp area in chronic ACL-deficient knees. Similarly, Zoller et al.[@bib3] claimed greater rates of meniscal injuries if ACL reconstruction surgery is delayed 6 months. Ramp lesions occurring either at the time of initial injury or following the progressive stretching due repeated giving way episodes with ACL deficiency are believed to contribute to anteroposterior and/or rotary instability. This is explained by the loss of the wedge block effect of the meniscus against the back of the femoral condyles during femoral roll-back. If neglected, it could be a cause of failure of ACL reconstruction.[@bib4]

The post-ACL reconstruction mild AP knee joint laxity may jeopardize the normal biomechanical environment for stable ramp lesions to heal.[@bib5] Thus, it is necessary according to some authors to repair ramp lesions whether stable or not. Ramp lesions are peripheral tears of the meniscotibial attachments, occurring in the red-red zone with a good healing power.[@bib6] Furthermore, bone marrow and stem cells released during reaming the tunnels of ACL graft promote healing of the lesion. Hence, its repair in conjunction with ACL reconstruction yields good functional outcomes.[@bib6]

According to many authors, the anatomic location of the ramp lesion, being in a vascular area, and biological factors with ACL reconstruction favor its healing without the need for repair. In their view, ramp lesions can be treated conservatively without repair.[@bib7]^,^[@bib8] Ahn et al.[@bib9] support repair of those lesions, claiming that hypermobility of the meniscocapsular attachment occurring with flexion and extension will hinder healing.

Different techniques have been described for repair of ramp lesions, including all-inside repair, inside-out, and outside-in repair. The pearls and pitfalls of the different techniques described in this study are outlined in [Table 1](#tbl1){ref-type="table"}. Repair of ramp lesions is challenging for surgeons.[@bib6] Good visualization, identifying the extent of the tear, and accessibility are important factors for successful repair. Other factors to consider include the surgeon's experience, operative time, stability of the tear, and availability of implants. Advantages and disadvantages of using standard anterior portals are outlined in [Table 2](#tbl2){ref-type="table"}.Table 1Pearls and Pitfalls of the Techniques DescribedPearlsPitfallsVisualization of the tear is improved with internal and external rotation maneuver of the tibia.Looking for a ramp lesion at the end of the procedure.The use of a 70° lens improves defining the extent of the tear and suture placement.Keeping the needle of the Fast-Fix at 25 mm risks penetration of posterior vessels.The choice of suture configuration to use relies on the tear pattern, size, and quality of meniscal tissue.Using inadequate number of sutures to hold the repair which eventually fails.Repair is best performed at the same time of ACL reconstruction, before drilling the ACL tunnels.[^1]Table 2Advantages and Disadvantages of Ramp Lesion Repair Using Standard Anterior PortalsAdvantagesDisadvantagesEasy technique, fewer instruments requiredLess accurate in determining the extent of the tear (inferior visualization)Quick, less time-consumingRisk of cartilage injury in tight medial compartmentReproducibleMay require medial releaseLess associated morbidityDamage to the light source with inexperience and tight knees with narrow notch

Some surgeons described 2 posteromedial portals for outside-in repair, where one portal is used for visualization and the other for instrumentation. A suture passer could be used to perform the repair. Others used a transseptal technique, relying on a posterolateral visualizing portal and a posteromedial portal for instrumentation.[@bib10] Morgan[@bib11] described the first all-inside suture technique from the posteromedial portal through a cannula, with technical challenges in manipulating a suture hook through the cannula and a greater risk of articular cartilage damage.

Surgeons using posteromedial portals argue that they allow better visualization of the extent of the tear, more adequate preparation of the edges, and easier maneuvering and repair in a vertical fashion at right angles to the circumferentially oriented deep meniscal fibers and, hence, a more biomechanically robust repair.[@bib12] Furthermore, some hidden lesions are only seen and appreciated when inspecting the ramp area from posteromedial portals.[@bib13]

Thaunat et al.[@bib14] and Ahn et al.[@bib7] demonstrated that ramp lesion repair using posteromedial portals during ACL reconstruction yields high healing rates. Furthermore, Ahn et al.[@bib15] stress the importance of an acute repair, because the inferior displacement of the peripheral fragment renders it difficult to heal.

In contrast, posterior portals risk injuring cartilage of the posterior aspect of femoral condyles; however, many believe this to be a non--weight-bearing area and do not give much weight to this concern. Posterior portals demand more experience, skills, instruments, and time, and they also carry risk of neurovascular injury, unjustified by the benefits they offer.[@bib4]

The techniques described herein allow easy, convenient, and reliable repair of ramp lesions through standard anterior portals using the FAST-FIX 360 Meniscal Repair System without the need for posteromedial portals, avoiding risk of articular cartilage damage and time loss. Light is currently shed on meniscal ramp lesions. Awareness of inspecting for such lesions and attempting an acute repair with ACL reconstruction provides the best healing rates. There are many different ways to repair ramp lesions. Surgeons must be mindful of the versatility, pros, and risks of each. All-inside repair of ramp lesions through standard anterior portals could be done using different techniques. It avoids the hazards of posterior knee portals yet allows for adequate and precise repair.

Supplementary Data {#appsec1}
==================

Video 1Demonstrated ramp lesions managed with 4 different techniques, all performed through standard anterior portals. Horizontal mattress, circumferential, vertical mattress sutures, and needling are shown.ICMJE author disclosure forms
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[^1]: ACL, anterior cruciate ligament.
